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circular from the Wisconsin Geological and Natural History
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This Appendix provides detailed information on.shoreline conditions
wifhin much of the county. The order of materials in the Appendix is
from south to north. Parts of the shoreline are broken down by reach
(see County Map) and geographic section within each reach. There is a
text which describes the'chéracteristics of shoreline conditions at the
beginniﬁg.of ééch reach section. This is_éc;ompanied by a map of the
whole‘reé;h which shows the sectibns, public‘perception of erosion ha-
zards, shore damage in 1952, short- and long-term recession rates, bluff
height, shore protection structures, houses per mile, and boat raﬁps.

Location of geotechnical borings is indicated on the county map at
the Beginning_of the Appendix. Logs for geotechnical holes and‘defaiied
location maps are given at the end of all of the maps in the reach con-
taining that geotechnical site. For each.geographic section (one mile
long) a map showing the location of shore protection structures which
are numbered and described in reports on file with the Department of
Natural Resources. Also on the map, locaﬁions'of measured profiles are
showﬁ‘along the shoreline. A running description of bluff characteris- -
tics, materials making up the tde of the slope, and beach characteriétics
is also given. Engineering data such as safety factor, the confidencé
level on this safety factor, and the distance the slope mustbretreat to
attain a stable slope angle is also given. It should be noted that this
distance assumes no wave cutting at the base of the bluff. This dis-
tance is referred to in the text as a stable slope distance. Also {in-.
cluded with each section is a Set\ﬁf profiles from the water'$ edge to
the bluff top. These profileé show stratigraphy, slope angles, circles

of'failure, and calculated}safety factors along the shoreline. The dis-



- A
tgﬁéé‘tékgssgf%g%éﬁgétﬁéﬁg water-ds also given. The date wheén the profile
wag measured is also given. Remember that the bluff profile could have
changed since the profiles were measured.

The meaning of abbreviations .used in the Appéndix is given on this
page; For more detailed description of the methods used in compiling‘;he'
data, regional interpretations, and conclusions about the engineering
characte;istics and types of slope failure taking place refer to the main
report (Shoreline Erosion and Bluff Stability Along Lake Michigan and Lake

Superior Shorelines of Wiscomsin) available from the State Planning Office

and the Wisconsin Geological Natural History Survey.

Symbols Used
(used as nouns and adjectives)

b boulders
c ¢lay or clayey’
co coarse

£ fine

g gravel
m medium
p pebbles
s sand

si silt

t till

y cobbles

t(14A) till name
Factor of Safety
A - unsatisfactory ( 1.00)
B - questionable (1.00-1.25)
C - satisfactory ( 1.25)
CL Confidence Level
A - high confidence - at borehole
B - medium confidence - near borehole,
stratigraphy visible
C - low confidence - away from borehole,
stratigraphy questionable
SL Stability line - the distance slope
must retreat to attain a stable
slope angle. This assumes no
erosion at toe and unchanged
" conditions of nature of material
.and water table.
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Reach 1

Erosion reach 1 of the Lake Michigan shoreline is located in southern'
Kenoshad Cdﬁnﬁy; in Towriship 1 Nerth, Range 23 Eést. The reach is about
h%-ﬁilés long and extends from the Illinois state line on the south to the
Kenosha city limits on the north; it thus includes thé entire strevtch of
shoreline known locally as Carol Beach, This Li-mile segment is considered
to be the most ¢ritical reach of the entire Lake Michigan coast in terms of
shore damige and recessioh rates; it has the highest priority of all reaches,
with a peér-mile value of 32,

The northernmost half-mile of the reach (in section 8) is owned by the
Wisconsin Electric Power Company and is currently umised except by trespassing
motorcycle enthusiasts, who have desecrated a beautiful and scientifically
valuable area of coastal sand dunes and adjoining natural prairie. Except
for this power company property and the Trident Marina developmenf at the
extreme south end of the reach, the entire reach is subdivided into
residential lots, a fairly high proportion of which are vacant. The density
of houses is thus considerably lower than in some other non-urban segmgnts
of the shoreline, but new home construction was apparent during the summer
of 1976. In contrast, during the past few years a number of houses ha§e been
destroyed as a result of shorelihe recession or have been relocated in order
to.prevent their destruction.

~ Beach widths in Reach 1 range from O to about 110 feete Variations in
beach width_over short distances are common throughout the reach, most of
‘the changes being controlled by shore protection structures, In one area,
for example (in section 32), the beach widens from 15 feet to 110 feet in
less than a quarﬁér-mile; at another locality, the width increases from 10
to‘10O feet in a still shorter distance. In both situations virtually no

' . ~ ) .
beach is present immediately to the north or south, Man's extensive

~
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modificetion of the shoreline coupled with the effects of shoreline recession

are largely responsible for these changes. Natural beach materials everywhere

con51st mostly of sand w1th smaller quantities of gravelly constituents

(pebbles and small cobbles).
The bluff in this reach is low. Typically, it is only L or 5 feet high

andenowhere does its height exceed 20 feet. In many places a bluff, as such,

does hot actually exist, the rise from lake level to the upland surface being

nothing more than a gentle beach slope., In other places, however, a distinct
bluff is preeent, generally ranging in height between 5 and 10 feet. The

highest bluff occurs in section 17 at the north end of the Carol Beach area

"~ adjacent to the power company property, where the bluff is 18-20 feet high

(see profile 1, section 17).

Throughout.this entire reach, the bluff is composed of fine- to coarse-
grained sand, Genetically, most of the sand is beach sand deposited euring
a much earlier and higher lake stage, but in some places, particularly where
the bluff is higher, the upper part of the bluff is made of dune‘sand (see
profiles 1 and 2,-section 17). Thin organic horizons, mostly organic eands,

are interbedded with the beach sands at several exposures (see profiles 1

‘and 2, section 17 and profile 1, section 20). No deposits of till or fine-

grained lacustrine deposits were observed in any of the bluff- exposures.
Several years ago,'before the present period of high lake level came into
existence, silty'clayitill was exposed just above lake level at the extreme
north end of the reach in the middle of section 8 on the Wisconsin Electric
Power Company property. A Lj-inch power auger hole drilled in October 1976
at the site of profile 2 in section 20 failed to encounter any till, however,
to a depth of approximately 30 feet below lake level,

Shore protection structures are very abundant in Reach l. Approximately

175 such structures were identified and described, despite the fact that a

o



singie' structure == a newly constructed do‘lomite rip-rap reveiment —- protects
the shore for the full half-mile of the electric company's shoreline at the
northern end of the reach, For the remaining L miles of the reach, the
denéity of protective structures averages about L2 per mile; in one section
alone (sect-ion 17) there are nearly 60 individual shore protective devices.,
This is undoubtedly the highest density of individual structures along the
entire Wisco,ns.in coast. |

Slope failures in Reach 1 occu.r mainly through the mechanism of slump,
mduced by oversteepening of the bluff face by wave action at the toe. As
a result, the bluff edge in many places is finely scalloped, particularly.
where shore protectlon structures are absent, Sand slides and sandflows do
not appear to present a severe problem, despite the presence of seep zones
within the sand units that compose the bluff (see profile 3, section 17 and
_profile 2, section 20).

The precise causes of the excessive shoreline erosion rates, which make
this reach the most critical segment of Wisconsin's Lake Michigan-coast,‘ are
vd'i'i"ficult to pinpéi_nt. The most important single factor is undoub'oedly high
lake Ale_vel, and although high lake level accelerates erosion rates along the
entire shoreline, it may simply have a greater effect in Reach 1 than in
onthez" reaches, A gen‘bly to moderately sloping beach, such as that which
characterlzes the Carol Beach area, may be largely or entirely submerged by
" a rise in lake lev.el of only 1 or 2 feets Narrowing .of the beach promotes
‘excessive erosion because storm-wave energy is directed against “the toe of
the bluff, rather than being mostly absorbed by the beach itself,

A second factor is undoubtediy the character of the material that
composes the bluff (such ;s; it is) in Reach l. Being wholly unconsolidated
ahd iithout natural cement t0 hold the sediment together, the loose sand’
grams are readily eroded by hlgh-energy' waves that overrun the narrowed

beach and crash against the base of the upland., Because the bluff is low



and therefore doas not. supply the large qﬁantity of material to its base
as in high-bluff area;, the sand is quickly removed from the bluff-base or
high-~beach environment, thereby eliminating the presence of a buffer zone
against the waves in this enviromment, which further accelerates the rate
of Shoreliné reéession.

- Another cause of excessive erosion in this reach is the locatioﬁ of
the reach, being just south of the City of Kenosha and its harbor structures,
which serve to interrupt the longshore transport of sand along the beacﬁ; thus
ﬁhe:sand removed from the littoral environment in Heach 1 .is not replenished
or balanced by an adequate inflow of sand from the north. Furthermore, there
is probably little sand supplied to the beach that is derifed'from the land
to the west._ Although the upland in this area may be underlain mainly by
- lacustrine silts, the general absence of streams crosSiﬁg the upland and
entering the lake virtually eliminates the possibility of any significant

sand replenishment from this directione
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T.1N.,R.23E.,Sec.32

10

SAFETY FACTOR

A-less than 1.00

. B-1.00 to 1.25.
C-greater than 1.25

CONFIDENCE LEVEL

A-boreholes
- (high confidence)

B-near boreholes

/ stratigraphy visible

C-no stratigraphy
visible (low
confidence)
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T.IN.,R.23E. ,Sec.32

1. BLUFF

entire

sand, also

4-structires b-slumping and |c-slump; d-structures’
wave etosion, scalloped
. scalloped bluff edge
bluff edge
e-slumping f-structures g~slump h-stable; °
and wave scalloped structures
erosion along bluff edge

stretch, wave erosion
scadlloped of the toe
bluff edge
with visible
slump blocks
i-slump, wave | j-some erosion, |k-bluff is *entire bluff
erosion of but protected beach sand, in this section
toe by structurés,| failing by is beach sand
some slump slump and (very fine to
wave erosion coarse) anywhere
of toe, protection is
scalloped abgsent, there is
bluff edge slump and wave

erosion of toe
sand taking plédce

2. TOE

a-concealed

b-beach sand

‘c-concealed

d-beach‘sand

e-concedled

f-beach sand

g-concealed-

h-concealed

i-beach sand

j-concealed

k~beach sand

*all toe .
materials are in
place, very fine
to medium beach sand,
except where con-
cealed by structures

3. BEACH

a-no béach

b-20 to 40 ft.
sand and
gravel

c-no beach

d-30 to 50 f¢t.
sand, some
gravel

e-no beach

f-beach widens
steadily 15ft.
at north,110
ft. at south
of segment,
sand and some
gravel

g-no beach

h~20 to 30 ft.
sand and
gravel

i-60 to 90 ft.

j-no beach

k-20 to 40 ft.

l-no beaéh

sand and sand and
gravel gravel
m-20 to 40 ft. |n-100 ft. ‘'l o-no beach p-10 to 100 ft.
sand and sand sand and
gravel gravel widens
southward
q-0 to 5 ft.

sand and gravel

J S ———
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T.IN.,R.,23E.,Sec.32

120 Profile 3
100 120 ft.to 5 ft.depth
sand .
80 —
A-B  20% vegetation
60— B-C 0% vegetation
40 !
|
slumping, scalloped edge
20 _
A *entire bluff is very fine to coarse bedded beach sand §
B c ‘
— B ;
’ T I T T T I T T T T T T | {
20 40 60 80 100 120 140 160 180 200 220 240 260 280 ;
120 g Profile 2 '
100 75 ft. to5ft. depth
sand
80— —_—
[— » A-B 5% vegetacion-grass ;
W 60 - B-C 0% vegetation ' j
(18]
[T
a0
20 ; slumping * gee above
A d
1 ] T T T 1 T T T Ry T | SR 1 l
20 40 60 80 100 120 140 160 180 200 220 240 _260 280
120 Profilel
100 100 ft.to 5 ft.depth
sand and gravel
80 e
ED ' A-B 0% vegetation {
w 60 ’
[T
40— ,
: - f
20 ' .~ slumping % . see abdye
_ A )///f—“ :
4 ____ B .
T T T T T T =T T T T T T
100 120 140 160 180 200 220 260 280
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FEET

T
240



e e e 4 e e 2 n e e m————— . t———

13

: ) jIn1q 3noy3noliyj paIe[3110D
“as1p0d 03 aul] Liaa pappoq‘pues Yyoeaqs

ouTT STOUTTII

ze 298”3 €7d"N

Tl

(]

014

ot

or

01

09 m

jor

08

—06

001
oLt

oti

otL



.
14 T,lN.,R.23E.,Sé§.29

”T*"T""“"; — 97
Il |
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SAFETY FACTOR = . .
A-legg than 1.00
B~1,00 to 1.25
C-greater thaa 1.25

CONFIDENCE LEVEL

A~boreholes .
(high confideace)

B~near boreholes
stratigraphy visible

C~uno stratigraphy
visible (low
confidence)
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T.1N.,R.23E.

T ;
.Seq,29_

1. BLUFF |

a-beach sand,

~ eroding by’
slump and
Wave:action.

b-beach sand
protected by
structures

c-beach sand .

slumping

d-fairly stable
bluff is beach
sand protected
~ by structures

e~ scalloped bluff edge, total helght 4 to 6 ft., all composed of

beach sand -sand is slumping in most areas and also being lost
through wave erosion-swallows also weaken bluff by boring

nume rous deep holes laterally into bank for nests.

flne -coarse beach sand

Sand is very

2. TOE

%‘b?%?h_539d

bf.beach sand;”

mostly con-

c-beacﬁ sand

3. BEACH

cealed by
structures
a-less than b-10 to 20 ft.| c-no beach d-20 to 35 ft.
© 5 ft. gravel sand and ‘ sand and
gravel gravel
'é?ZO ft. sand | f-no beach g-65 ft. sand h-no beach
and gravel and some
‘ pebbles
1-40 to 100 ft.| =40 ft. sand | k-no beach; 1-25 to 30 ft.
sand and and cobbles structures sand and gravel
gome cobbles present




, T.1N.,R.23E.,Sec.29
16 Profile

ft.to 5 ft.depth

—_—

120

100

80—

60—

FEET

40—

20

40
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60 80
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100 120 140 160 180 200 220 240 260 280

Profile 2

54 ft. to5ft. depth
gravel

_..__._____»

25% vegetation

A-
B- 0% vegetation

B
E

entire bluff is sand

I | 1 1 1 T T U 1 1
100 120 140 160 180 200 220 240 260 280
Profile 1

70 ft.tq 5 ft.depth

sand

) _

A-B  20% vegetation
B-C 0% vegetation

i

entire bluff is sand
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T.1N.,R.23E.,8ec.20

18

SAFETY FACTOR
A-less than 1.00
B~1.00 to 1.25 ,
C~greater than 1.25

CONFIDENCE LEVEL ,

A-boreholes .
(high Confidence)

B-near boreholes
stratigraphy visible

C-no stratigraphy
visible {low
cinfidence)




T.1N.,R

.23E.,Sec.20

19
1. BLUFF | a~generally b-area of c-groin field, | d-sand, 5 ft. high
’ sand, 4 to5 slumping and - bluff is failure by :
ft. high, sloughing, fairly stable slump;scalloped
failure by bluff edge and vegetated edge where not

slumping and
wave erosion
where not
_protected by

is scalloped
from slumps
caugsed by wave
erosion of toe

sand

~protected by
structures

structures

2.>TGE a-toe of bluff is sand; generally very fine to coarse laminated
beach sand, except where concealed by structures

3. BEACH | a-no beach b-30 to 40 ft. [c-5 to 10 ft.

gsand and
cobbles

sand and some
gravel

d-no beach

e-less than
5 ft. sand

f-no beach

g-10 ft. sand
.and gravel

‘h-15 ft, sand
and gravel

i-10 to 15 ft.
sand

j-no beach
all structures
some small
beach areas
of less than
5 ft.

k=50 ft sand,
some pebbles

1-no beaEh

m-20 ft. sand

n-less than 0-50 to 75 ft. | p-20 to 25 ft.
and gravel 5 ft. sand sand; some " sand and
‘ gravel gravel
| g=no beach r-5 to 10 ft. s-no beach t-10 to 15 ft.
sand and - sand and"
gravel gravel




FEET

T.IN.,R.23E.,Sec.20

20 Profile
100 - ft.to 5 ft.depth
80 ——
60—
40—
20
J j T T T T T T T T T T T )
20. 40 60 80 100 120 140 160 180 200 220 240 260 280
120~  Profile 2
_ 200ft. to 5ft. dep’
100 cobbles
80 —_—
A-B 0% vegetation
.60
40__<
slump sc>arp‘
seeps
,/*”EF_— slump
T T T T T T T T T T T 1
60 80 100 120 140 160 180 200 220 240 260 280
120+ Profile 1
100 60 ft.to 5 ft.deptl
cobbles
80— ——T—
A-B 0% vegetation
60— B-C 5% vegetation
40—
slump scarp entire bluff is very fine to coarse bedded sand
g : s lump _with some organic materials present in certain
7 A /////;;—;-o ‘ganic la elfzgrs‘
— 3 o ¢° rk org yer-sands
T 1 Y T ] T T T™ T T T T .
40 60 80 100 120 140 160 180 200 220 240 280

! 20

FEET

T
260
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_T.lN.,R.23E.,Sec.17

22

SAFETY FACTOR

A-less than 1.00
B-1.00 to 1.25
C-greater than 1.25

CONF IDENCE LEVEL
"A-boreholes
{(high confidence)
B-near boreholes
stratigraphy visible
C-no stratigraphy v
visible (low
confidence)
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T.1M.,R23E.,Sec.17

1. BLUFF

a-minor
slumping;
sand

b-fairly stable
protected ‘with
structures,
well vegetated

c-slumping
area scalloped
bluff edge
sand

d-fairly stable -

e-scalloped
bluff edge
§lumping sand
seep zones in
lower part of

_“‘profile 3,“

f-slumping
sand

g-bluff fairly
stable;long
beaches
fairly well
vegetated

1 h-mostly concealed
some sand visible,
fairly stable with

structures

i‘Sahd;Siuhping

j~concealed

k=-sand,slumping

l-conceaied with

scalloped dolomite
bluff edge structures
m-sand, n-sandt 20 ft.
scalloped slumping
bluff edge;
$lumps
2. TOE a=tbhtéaléd'by b-sand, c-concealed, d-sand, fine to
vegetation slumping or in lawns, struc- coarse layered,
and place, fine to tures beach,slumped
structures medium bedded or in place-
' beach sand
e-concealed f-sand, layered,|g-concealed, h-sand
beach structures,
) vegetation and
£i11
i-concealed; = {j-concealed, k=-sand,slump
structures, sand or in place
some fill
3. BEACH |a-no beach b-15 to 20 ft. [c-20 to 30 ft. |d-5 to 10 ft.

sand and
gravel

sand;some
gravel

‘sand and gravel

e-25 to 35 ft.
sand and
gravel

f-less than
40 ft. sand
and gravel

g-no beach

h-less than 30 ft.
sand and gravel,
narrows toward
south to 10 ft.

i-no beach

j-40 ft. sand
and gravel

k-no beach

1-40 to 50 ft.
primarily sand;
some gravel
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T.1IN. ,R23E. ,8ec.17

120~ 24 Profile 3
/ ) _
100 120 ft.to 5 ft.depth
' cobbles
80— —_—
A-B 5% vegetation
60— B-C 0% vegetation
40
sand
s lump
— — sgeeps
beach
c
T T T T T T T T T T T 1
60 80 100 120 140 160 180 200 220 240 260 280
120 Profile 2
100 65 ft. to5ft.depth
sand and gravel
A-B 0% vegetation
B-C 5% vegetation
60
40—
dune sand
20 A organic layers
>—— beach sand
c
T T T T 7 T T T T T T T 1
20 40 60 80 100 120 140 160 180 200 220 240 260 280
120 Profile 1
100 56ft.to 5 ft.depth
sand and gravel
80 f—————-———--]->
A-B  90% vegetation
60 B-C 0% vegeta tion
40+ - scalloped bluff edge
A / dune sand .
20— : organic horizon } slumped sand
dune sand - i
. beach sand beach
B e C .
\ T T T T T T T T T T T T 1
‘ 20 40 60 80 100 120 140. 160 180 200 220 . 240 260 280

FEET
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T.lN.,R.23E.,S¢c.8

SAFETY FACTOR

A-less than 1.00
B-1.00 to 1.25
C-greater than 1.25

CONFIDENCE LEVEL
A-boreholes
(high confidence)
B-near boreholes
gtratigraphy vigible
C-no stratigraphy
vigible (low
confidence)
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T.IN.,R.23E.,Sec.8

1. BLUFF

a-area concealed by vegctation
and revetment which are
equal ip height to the bluff,

bluff height approximately
10 ft.

b-same ¢onditions as in a-,

sand dunes

gravel accre- revetment (.31)
tion due to all along here
groin on point
at beginning

of section 17

~sand

4 2. TOE a-bédded dune and béach sands b-concealed, toe covered by
: revetment total length of
section
3. BEACH |a-sand and some | b-no beach, new |c-50 to 100 ft.

d-essentially no

beach; few areas
between groins
have some accumu-
lation of sand and
cobbles, but less
than 5 ft.

4. PROFILES-none; the shoreline is concealed with protective structures

throughout the entire section.
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Reach 2

Reach 2, in Townships 1 and 2 North, Range 23 East, covers 3 miles
of shoreline in central Kenosha County, It is virtually coextensive with
thehCity of Kenosha, extending from the southern end of Southport Park in
saction 8 northward through the downtown and harbor area to the north end
of Lake View (Kennedy) Park in section 30, The entire shoreline is protected
with stone revetments and other‘st;u;tures, with the exception of short
segments of public bathing beaches at Southport and Simmons Island Parks,
For this reason and also because of the low rank accorded this reach =
priority rank number 28 with a per mile value of L, the only part eiamined
systematically was a half-mile stretch of shoreline at Southport Park.

Data on beach conditions and shore protection structures were also obtained
at Bichelmann Park in section 5.

Except for thé‘bathing beach area, where the beach is 50 to 100 feet
wide, no beach is present in the Southport Park segment. The bluff is only
5 to 10 feet high; and both bluff and toe materials are everywhere concealed
by a continuous s£one revetments Although materials are not exposed, the
bluff is probably composed of sand, The segment is marked by a dozen
additional structures, most of which are old groins that are £oday largely
non-functional and‘in need of repair. Small areas of sand accumilation are
found adjacent to one or two of these groins, but even here the beach is
less than 5 feet wide,

The sand beach at Eichelmann Park, in the area where the coast is
oriented northeast-southwest, broadens from 63 feet on the east to 83'feet
on fhe wests It is protected from eastern and northeastern storm waves by
a 650-foot long north-south stone breakwater. South of the beach, where the
coast is oriented generally north;south, a jSO-foot long poured concrete
bulkhead prote;ts ihe shores No bluff is present. The graded slope behind

the beach is artificial fill; the material behind the sea wall is mostly sand.
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SAFETY FACTOR

A-less than 1.00
B-1.00 to 1.25
C-greater than 1.25

CONFIDENCE LEVEL

A-boreholes
{(high confidence)
B-near boreholes .
stratigraphy visible
C-no stratigraphy
visible (low
confidence)
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1. BLUFF |a-area concealed by vegctation | b-same conditions as in a-,
and revetment which are sand dunes
equal in height to the bluff,
‘bluff height approximately
10 ft.
2. TOE a-bedded dune and beach sands b-concealed, toe covered by
' revetment Lotal length of
section :
a-sand and some | b-no beach, new |c-50 to 100 ft.| d-essentially no

3. BEACH

gravel accre- revetment (.31)
tion due to all along here
groin on point
at beginning
of section 17

sand

beach; few areas
between groins
have some accumu-
lation of sand and
cobbles, but less
than 5 ft.

4. fROFILES-none; the shoreline is concealed with protective structures

throughout the entire section.
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1. BLUFF
2. TOE
3. BEACH
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a-graded
no bluff
present

a-sand

a-63-83 ft.
sand,
beach
widens
westward
from 63-83
ft.

SATETY FACTOR
A-less .than 1.00
B-1.00 to 1.25
C-greater than 1.25

CONFIDENCE LEVEL
A-boreholes
(high confidence) -
L B-near boreholes
b-artificial stratigraphy visible
fill Cin C-no stratigraphy
back of visible (low
beach) confidence)
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SAFETY FACTOR
A-less than 1.00
B~1.00 to 1.25%
C~greater than 1.25

CONFIDENCE LEVEL
A~boreholes
(high coanfidence)
B-near boreholes
stratigraphy visible
C~no stratigraphy
visible (low
confidence)
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1. PLUFF a- 5-10 ft. b-this area c-16 ft. - d-no bluff,
sand has graded maximum gradual
appears to and gradusl height of slope;
be stabilized Slopes;no bluff in maximum
' bluff. this height
-maximum ‘ segment, about 4-5 ft.
height 2 ft. mostly
about 10 ft,
sand, stable
2: TOE a-sand,gravel b-no bluff c-sand, some d-no bluff
: and some silt ' '
artificial interbedded
filtl,
mostly sand
3. BEACH a-no beach b-72 ft. c-85 ft. d-170 ft. e-125 ft.
south, sand and sand and sand and
beach gravel gravel gravel
narrows to
oft.
£-215 ft. g-275 ft.
sand aud sand and
gravel gravel

*fragments and slabs of precast concrete scattered about on upper part of beach
represent .remains of old groins. Some slabs now being used as bases for picnic
grills,however they are not in original position. :
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Reach 3

Erosion reach 3 of the Lake Michigan shoreline is located in northern
Kenosha and southern Racine Counties, in Towﬁships 2 and 3 North, Range 23
Bast, It is one of the longer reaches of the shoreline, having a grid
léngth of exactly 6 miles and an actual shoreline distance of approximétely
6%_miies. Geographically, the reach can bevthought of as a suburban coaétal
cdrridor that connects the City of Kenosha on the south with the City of
Racine on the north. Except for only three or four small areas, including
the Town of Mount Pleasant fire station and park property in sections 28
and 29 near the north end, the entire northern three-fourths of the reach
is Subdivided; most of the lots are occupied by single-family residences,
but a few are used for apartments and small businesses, Immediatel& to the
south in sections 18 and 19 is the campus of Carthage College, which exiends
.along‘the shoreline for a distance of more than one-half mile; the rest of
the southern quarter is reserved for recreational use and is the site of
Aiford and Pennoyer Parks, which together are about 6,000 feet in iengph.

Reach 3 was ranked as the ninth most critical stretch of Wisconsin's
Lake Michigan shoreline, with a per mile value of thirteen., 1In view of
the considerable property damage and shoreline recession that is currently
taking place throughou£ much of this reach, it wéuld appear that the reach
should be assigned a somewhat higher priority.

Beach conditions in this reach are extremely variable. Beach width,
in barticular, exhibits great variability, ranging from complete absence
of a beach in many places to the presence of an extensive beach thét
.excegds 275 feet in widthe The most marked change in conditions occufs
in section 19 near the south end of the Carthage College éampus, approximately
6,000 to 6,500 feet north of tﬁe southern boundary of the reach, North of

here the beach generally ranges from O to LO feet wide, the exact width at
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anyigiven locality being contrelled in part by the presence or dbsence
of shore protection structures. Becauss of the considefable variability
and nearly continuous changes in width, it is virtually impossible to
estimate an average beach width; a typical beach, however, would be about
10 to 15 feet wide, Beach materials consist of sand, pebbles, and some
cobbles., South of Carthage College, in the Alford and Pennoyer Park areas,
the beach widens appreciably. Nowhere'is it less than 100 feet wide, except
ai'the very southern end of the reach in section 30, where it rapidly narrows
to zero, Typically, it is between 100 and 200 feet in width, and in one
area it is nearly 300 feet across. The beach materials are mostly sand,
with relatively lower amounts of gravelly components than farther north,.
Much of this wide beach is attributable to the presence of a low,
broad beach ridge, which is most distinct in northern Alford Park, pihching
out just south of the new (July 1976) dolomite block revetment at the south
eﬁd of the Carthage campus, The crest of this ridge ranges from 3 t§ 5 feet
above lake level and is generally between 30 and 50 feet from‘the shoreline;
the beach slope is typically 6 or 7 degrees (see profiles 2, 3, and L,
secfibn 19). West of the crest the ridge drops as much as 6 or 7 feet to
the toe of the bluif, which in some places therefore is 2-3 feet belowi
present lake level. The backélope of the beach ridge nearly everywhere
is more than 100 feet wide, with a slope of 2-5 degreeé. Thus, the ridge
is paralleled by a linear swale, which is partially filled with water and
which supports a marsh-type vegetation,
| Bluff conditions in this reach are also variable, but unlike beach
conditions the changes afe more regular or systematic. Although in any
given sector of the shoreline the height of the bluff appears to be f#irly
uniform, bluff height gradually descends from north to south; in the northern

part of the reach the bluff is nearly LO feet high (see profile k, section 29),
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but at the south end it is generally 10 feet or less in height (see profiles

1 and 2, section 30).  Whereas the bluff is virtually continuous throughout
most of the reach, in the southernmost mile it is distinctly discontinuous,
as a result of the upland surface near the shoreline having been naffowed
and in places completely. removed by normal erosional processes near the
mduth’of the Pike River.

Bluff and toe materials in this reach also exhibit a systematic change
from north to south., In the upper part of the reach the lower two-thirds
to three-fourths of the bluff is composed of calcareous silty clay till.
The i1l is overlain by interbedded fine sands, silts, and clays of |
lacustrine origin (see profile L, section 293 profile 1, section 32§'and
profiles 1 and 2, section 5), At two localities in the southern part of
Racine County a second unit of silty clay tili, about 5 feet thick, was
observed to rest on the lacusirine sediments near the top of the bluff
(see profile 3, section 32). The significance of this upper till and its
true relationship to the lower till unit are presently unknown; very
probably, however, it is a tongue extending laterally into the lacustrine

sediments from the upper part of the main till body.

Nearly one mile south of the Racine-Kenosha County line the lacustrine/till

.contact descends to lake level, with a corresponding thickening of the

lacustrine sediments (see profile 3, section 5), and thence disappears
below lake level to the southe. 'Still farther south, some of the 1acﬁstrine‘
depo#its tend to become more massive in character and also finer gréined.

A power auger hole drilled at the site of profile li in section 18 indicated
that the lacustrine/till contact here occurs at a dépth of about 20 feet
bélﬁﬁ lake 1eve1.77;he bluff is everywhere capped by-fine fo coarée;grained
sand deposits, which were probably deposited in a beach envifonment. At the

southern end of the reach, however, the low bluff appears to be composed
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almost entirely of sand, suggesting that the contac£ tetween the sand and
tthunderlying lacﬁstrine sediments has also dipped below modern lake level,

Shoreline protection structures are very aﬁundant in the northern
thfee~fourths of Reach 3. Approximately 180 individual structures were
identified and described in the 5-nile segment of shoreline_that lies nofth
of Carthage College, These structures consist of a great variety of both
shore-parallel and shore-normal devices, as well as earthen and man;mada
materials used for fill. The Carthage campus is protected by a contingous
dolomite rip—raprevetmént, South of here, in Alford and Pennoyer Pafks,
modern shore protection structures are absent, the only structures being
a series of LO-year old semi-permeéble groins that have been largely destroyed
" or buried beneath the broad accretional beach deposits deséribed abové;

Remnénts of four groins were found within a distance of 500 feet in
the wooded area hetween the south edge of the Carthage campus and the unpaved
parking triangle in Alford Park. Only partial concrete foundations of the
uﬁper ends of these structures, where they were tied to the toe of the bluff
about 150 feet frém the present shoreline; are still in place. Thé ﬁppér
surface of a fifth groin, made of precast concrete, is present aboutJBOO feet
south of this group, about half-way between the shoreline and Sheridan Road,
The structure was discovered by probing through the sand; however, thé sand
cofer was removed from_only a small area, and thus neither the maximum depth
of sand nor the length of the structure that is buried beneath.beach deposits
are known,

A sixth old groin, also made of precast concrete, can be seen at the
shoreline S00 feet farther south, opposite the north end of the paved parking
lot. About 10 feet of the structure is present on the exposed beach, with
the eastern end extending well out intq the water, The known length of ﬁhe

groin is approximately 220 feet, but most of it is buried by an accumlation
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of sand in the form of a low beach ridge. The maximum thickness of the
sand cover is estimated to be nearly L feet., The surface of the groin

is also visible on the backslope of the beach ridge, 160 or 170 feet from

~the shoreline, The foundation of the structure was excavated from here to

its upper end near the toe of the bluff below the parking area, where it
ié buried by 3 feet of sand and gravel. |

Still another groin, of similar design and material is present still
farther south, near the north end of section 30. About L5-50 feet of this
structure is visible at the shoreline, partly above and partly below lake
level, Like the groin to the north, the structure passes beneath accretionary
beach deposits estimated to be about L feet.thick. This groin coﬁld not be
found on the backslope of the beach ridge, tut two 1afge slabs bf précast
concrete similar in design to those in the groin at the shoreline very
probably came from the same structure. Although not in place, they‘apbarently
are not far removed from their original position. V

Fragments and slabs of old groins are scattered about the upper part

. of the beach in Pennoyer Park. Some are currently being used as bases for

picnic grills, The remains of only one structure appear to be in pléce; at

the south end of the park part of a groin can be seen beneath‘the new1y 
6ons£ru0ted dolomite block revetment that extends southward along the
shoreline of Lake View Park.

| The evidence afforded by the extensive beach in sections 19 and 30,
a beach that is 100 to 300 feet wide and more than 1% miles long, and by
these oid groins, buried in places by at least L feet of sand, is both
convincing and conclusive: the southern part of Reach 3 in Alford and
Pennoyer Parks has been a zone of major beach accretion for some time,

possibly for several decades,
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. Except for the Alford and Pennoyer Park areas, shoreline recessioﬁ-'
and slope failure are serious broblems throughout the entire reach. Sbme
houses have, in fact, collapsed during the course of the present study and
many additional homes situated near the bluff edge are in danger of being
destroyed within the near future. Toe ercsion by wave action, gully cutting
by small streams and by stormwater drainage spilling over the bluff,
rotational and planar motion of small to moderaie size slump blocks at the
bluff edge, sapping ahd undercutting within the bluff caused by'waiér-
issuing from the more»permeable layers — especially at the contacts
between layers of differing permeability within the lacustrine sequence; 
 and mudflows in the clay-rich till and fine-grained lacustrine sediments
are all active mechanisms of slope failure in this reach, All profiies
for Reach 3 north of the beach accretion area in Alford Park illustrate

one or more of these conditions.
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SAFETY FACTOR ‘
A-less than 1.00
B-1.00 to 1.25
C-greater than 1.25

CONFIDENCE LEVEL
4-boreholes
(high confidénce)
B~neaxr boreholes
stratigraphy visible
C-no stratigraphy
visible (low
confidence)
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1. PLUFF ‘8- 5-10 ft. b-this area  ¢-16 ft. ~ d-no bluff,
. sand " has graded - maximum gradual
appears to and gradual  height of slope;
" be stabilized Slopes;no bluff in maximum
. bluff. this height
-maximum " segment, about 4-5 ft.

height 2 ft. mostly
about 10 ft.
sand, stable

" 2: TOE s-sand,gravel b-no bluff c-sand, some d-no bluff
' .~ and some : . silt '
artificial © . interbedded
£il1,
‘mostly sand
3. BEACH a-no beach - b-72 ft. -~ ¢-85 f¢t. d-170 ft. e-125 ft.
- ' south, sand and sand and 'sand and
beach gravel gravel gravel
narrows to. - :
oft.
£-215 fr. g-275 ft.
sand and sand and
gravel " gravel

" *fragments and slabs of precast concrete scattered about on upper part of beach
represent remains of old groins. Some slabs now being used as bases for picnic
grills,however they are not in original position.




Loe&ile glrsbslus 3G vy

1201 Profile
100 ft.to 5 ft.depth
80— ——f———%b
}-—
w
L
w %0
40 -
20
T ‘l T ] I T T T —T T 1. I 1
20 40 80 100 120 140 160 180 200 220 240 260 280
120 . m  Profile 2
100~ ft. to5ft.depth
80— e I
— A-B 90% vegetstion
w B-D 0% vegetation
mom— -
L
40—
20-{ - A )
: — D R
T T ! T T T T T T T T T
20 40 ‘80 100 120 140 160 180 200 220 240 260 280
120 Profile 1
100 ft.to 5 ft.depth
80— —_—-
o .
m 60 A-B 85:/0 yegetation
B-D 0% vegetation
W
40
20— A
~L_ c
sand D _
~T T ] T T T T—1 T —T T 3 1
! : 20 40 80 100 120 140 160 180 200 220 240 260 280

FEET



53

000}

12A1Y jid
10 yinon

oL
0z
ot
or
0s
09 m
o. ™
08
06
0oL
on

ozL

0£">9g " “JETU N T'L:

ot}



&

54 . " T.2N.,R.23E.,Sec.19

g
0- ] &
20fe) £ |
. . : .
] - =top retreat
—
e g .
. —
— £
. d e |
d d
C—1
0- c c
20f¢t
(0)
—] —
b —|
b b
-] —
a a
. < ‘
& $ $ b
\}’ > <0 Qﬁyp
. SAFETY FACTOR

A-less than T.OO
B-1.00 to 1.25
C-greater than 1.25

CONFIDENCE LEVEL
A-boreholes
(high confidence)
B-near boreholes
 stratigraphy visible
C-no stratigraphy
visible (low
confidence)




1.BLUFF
2. TOE
3. BEACH

4, STRUCTURES 282-b see map supplement

a-no bluff

gentle
slope
upward

f-relatively
stable in
most places;
vegetated,
bluff _
partially
graded

a-no bluff

f-pinkish
brown
lacustrine
clay

a-275 ft.

sand and
some gravel

f-110 ft.
sand and
some gravel

55

b-grassed; c-no bluff
reasonably '
stable
g-no bluff;
graded slope
for building
b-sand c-no bluff
g-concealed
~b-188 ft, c~194 ft,
sand, some sand, some
gravel grave
g-20-100 ft. h-no beach;
sand and beach
gravel concealed by
new dolomite
revetment
now under
construction

for description

d-stable; well e~slump

vegetated,
materials
_concealed

d-sand and

coarse
silt

d-151 ft.
sand and
gravel

area,bluff.
_partially
graded

~ e-mostly

covered

e~140 ft.
sand -and
some gravel
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T.2N. ,R.23E. ,8ec.18

59

SAFETY FACTOR

A-less than 1.00
B-1.00 to 1.25
C-greater than 1.25

CONFIDENCE LEVEL
: A~boreholes )
(high confidence)
B~near boreholes
stratigraphy visible
C-no stratigraphy
visible {(low
confidence)




60

T.2N. .,

R.23E..Se;.18

| 1.BLUFF

a-scalloped
bluff edge,
lacustrine
silt-many

places concealed

with fill and
debris,slump
blocks along
here in many
places

b-mostly con-
cealed, some
slump areas

- in lacustrine
silts

c-slumping
in lacus-
trine silts

d-fairly stable
grassed area

e-scalloped
bluff edge

bluff here 25-

30 ft. high-
planar and
rotational
slump blocks
in lacustrine
silts .

d-lacustrine
silts with
sand on top
(2 ft.),
slumping-
scalloped
bluff edge

2. TOE

a-either con-
cealed or
lacustrine
sediments in
place or
slumped

b-concealed

c-lacustrine
silts mostly
in place
some slumped

3. BEACH

a-less than
5 ft.,
cobbles

b-no beach

c-10 to 15 ft.
sand and
gravel

d-no beach

e-less than
20 ft.,sand
and gravel
less than
40 ft. in
places and .
25 to 30 ft.
in others.

£-0 to 5 ft.
sand and
gravel mostly
gravel and
cobbles
toward south
end of area




. ]

T.2N.,R.23E.,Sec.18

120 - 61 Profile 3

100 ' 40 ft.to 5 ft.depth
sand and gravel

80 - ’ —_—
_ A-B 07 vegetation
‘ B-C 2% vegetation
60—
: D-E 0% vegetation

slump scarp

FEET

20-] B seep zones
c
- D _seeps
. si,c E
1 i ¥ 1 A 1 | J T 1 1 T T 1
20 40 60 80 100 120 140 160 180 200 220 240 260 280
120~ Profile 2
100 ' 65 ft. to5ft.depth
sand and gravel
80— Sctratigraphy —_—
f_m§ . A-B 5% vegetation
c/si , "
60—  f-ms B-C 207 vegetation
sifc C-D 607 vegetation
si.c D-E 0% vegetation

40ﬂ Si/C c,gi
A

slump scarp
seeps

20

T T T T T | T 3!
20 45 60 80 100 120 140 160 180 200 220 240 260 280

120

Profile 1
100 — ‘ . ' 60ft.to 5 ft.depth
sand and gravel
Stratigraphy
s A-B 5% vegetation
60 c B-C 10% vegetation
si,c ' C-D 5% vegetation
si DE 07 vegetation
40—' . ’
A,///’ slump scarp
--- seeps . -
- 20—si, e~ "\~ _seeps throughout lower % of bluff

- T T T T T T 1 T 7 T =
' 20 40 60 80 100 120 - 140 160 180 200 220 240 260 280
- FEET -



T.2N.,R.23E.,Sec.18 -
Profile 4

ft.to 6 ft.depth

—....».

120

100

80

60

FEET

40—

| T A 1 . 1
180 200 220 240 - 260 280

Profile

ft. toSH.ldepth

.+_»

120

100

i~

Stra t‘igraghx

slump scarp
__S€epPs

T T T T T .
180 200 220 240 260 280

Profile 4

40 ft.to 5 ft.depth
~cobbles

—
5% vegetétion

A-B
B-C 10% vegetation
C-D 5% vegetation

| |
180 200 220 240 260 280
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T.2N.,R.23E. ,Sec.8

64

&
Y.
Q&
SAFETY FACTOR
A~less than 1.00

B-1.00 to 1.25
C-greater than 1.25

CONFIDENCE LEVEL
A-boreholes
(high confidence)
B~near boreholes
stratigraphy visible
C-no stratigraphy
visible (low
confidence)




1. BLUFF

2, TOE
3. BEACH

a-concealed -

fill piled
on slopes

f-slumping;
lacustrine
sediments,
planar
slump,sand

~at top of
bluff

"k-lacustrine

silts with
seep zones;
bluff
scalloped,
slumps

a-concealed,
some lacus-

b-concealed

L

c-filly.

b-gsome toe

 erosion, but  slumped
considerable
vegetation-
much fill

g-fairly h-planar
stable; slump=-
vegetated previously

graded ]

1-bluff slumping

in places;
dangerous
materials
piled on
slope

c-slumped

in some fill

trine sediment areas

visible

f-concealed,
vegetated
biluff

a-10-15 ft.
-sand and
gravel

f- -20 ft.
sand and
gravel

k-5-10 ft.
sand and
gravel

p- +20 ft.
sand and
gravel

lacustrine

silts and
- clay
- g-lacustrine h-lacustrine
silts and sediments
clays and fill
materials
b- 5-10 ft. c- ~-20 ft.
sand and sand and
gravel gravel
g-no. beach h- -20 ft.
sand and
gravel, some
small areas
-10 ft.
1- =20 ft. ‘m-no beach
sand and
gravel

g-no beach

/

bluff
failing by

slump end toe

erosion.

i-graded;

eroding from

runoff

d-till,in
place

i-lacustrine
sediments
silts and
clays and

sand .either
in place or

slumped

T.2N.

d-5-10 ft.
sand and
gravel

i-5-10 ft.
sand and
~gravel

n- -20 ft.
sand and
gravel

. d-till at toe e-filled;

concrete,
debris, .some .
slumping

j-lacustrine
silt and clay
stump area,
blutt

scalloped,
Seep zones

in silt

e-lacustrine
silts,clays,
in place and
~slump

j-concealed

,R.23E.,Sec.8

e- -5 ft,
sand and
‘gravel

C§- -20 ft.

sand and
gravel

o- no beach



120 66 Profile 3
100 — _ ft.to 5 ft.depth
80~ ——
— .
w A-B 0% vegetation
W 60~ B-D 50% vegetation
L D-E 0% vegetation
40— :
slump scarp
c,si/si ’ SF=.82
20— slump blocks
si —Hseeps
beach
T T T T T T T T T T T | 1
20 40 60 80 100 ~ 120 140 160 180 200 220 240 260 280
120 Profile 2
100 ft. to 5ft.depth
80— EEEE—
= A-B 60% vegetation
w 60— . B-C 40% vegetation
LLILJ SF=.94 C-D 0% vegetation
40
20— seeps
. lump block
si,c
L _beachp
T T T T T T 1 T T T T T T ]
20 40 60 80 100 120 140 160 180 200 220 240 260 280
120+ Profile 1
100 ft.to 5 ft.depth
80 —_—
—
w A-C 30% i
W 60— -C . vegetation
W C-D 0% vegetgtion
SF=.94 ’
40 SF=1.05
carp’ o
20
seeps
_ slump b})ocks
) T T [ I T 1 1 T T I T T T 3l
20 40 60 80 100 120 140 160 180 200 220 240 260 280

FEET
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68 , ‘ T.2N.,R.23E.,Sec.5

SAFYETY FACTOR
A~less than 1.00
B-1.00 to 1.25
C-greater than 1.25

CONFIDENCE LEVEL
A-boreholes
(high confidence)
B-near boreholes
stratigraphy visible
C-no stratigraphy '
visible (low
confidence)




1. BLUFF a-severe

3. BEACH

rotational
and planar
slump-~ toe
erosion
(waves) and
slides and
. flows,

scalloped
bluff edge

f-moderate
to severe
planar
slump

- a=till

overlain by
lacustrine
sediment,
some slump,
some in
_place

stuctures
and graded
lawns

a- -5 ft,
sand and
gravel

f- -5 ft.

cobbles,

gravel,
mostly no
beach

69
b-fairly c-severe
stable; rotational
vegetated, slump, wave
lawns,ete. erosion
g-relatively
stable,
vegetated -

and terraced

" b-unobservable;c-till,in

lawns,etc. place,some

slump also

. f~unobservable;g-till, in

place
b-0-5 ft. c-20-40 ft.
gravel sand and
gravel
g~-10-15 f¢t. h-no beach
.pebbles ‘

and gravel

d-slope piled e-graded bluf
with debris; ‘
failing by

slump

d-mostly -e-till
unobservable;
where
visible,
is till

toe

d-15-20 ft,
sand and
gravel

e-5-15 ft.
cobbles and
gravel

f
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T.2N. R.23E.,Sec.5

120 Profile3
100 ft.to 5 ft.depth
80 —
l.—
L A-B 5% vegetation
W 60—
L
40— A SF=.,57
prominent” seep zone
20 seeps )
B ,
T T T T T . T 1 =1
20 40 60 80 100 120 160 180 200 220 240 260 280
120 Profile2
100— ft. to5ft.deptl
80 —_—
— A-B 507 vegetation
w . B-C 50% vegetation
w 60 C-D 40% vegetation
w D-E 0% vegetation
40— seeps
SF=.72
20 slump blocks
e D § -beach
T T T T T T T T T T T T 1
20 40 60 80 100 120 160 180 200 220 240 260 280
120 Profile 1
100 ~ ft.to 5 ft.depth
80— —_—
- A-B 0% vegetation
w B~C 5% vegetation
w 60 C-D 0% vegetation
L D-E 0% vegetation
SF=.47 ) ,
40—

vis/ai

wt

Tominent sand seeps

s ]
P sp=.59

slump blocks

E-beg&ch

™

20

. I, | l.
40 60 80 100 120

FEET

| ] T
160 180 200 220

L 1 -
20 260 280
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T.3N.,R.23E.,Sec.32

SAFETY FACTOR

A-less than 1.00 .
B-1.00 to 1.25
C-greater than 1.25

CONFIDENCE LEVEL
A-boreholes
(high counfidence)
B-near boreholes
stratigraphy visible
C-no stratigraphy
visible (low
confidence)




73

T.3N.,R.23E. ,Sec.32

1. BLUFF | a-slump, b-stable, c-stable, d-large slump
1% rotational graded, vegetated block (planar)
and planar terraced scalloped

- bluff edge
e~rubbish f-graded, g-severe h-severe
strewn on stable with slump erosion by
slope, large seawall (planar),also slump,seeps
dangerous by debris in lacustrine
o " fall silts,sand,
scalloped
: ' ) ’ bluff edge
i-seeps, j-stable, k-filled 1-filled
failure by small old
slide and slumps
flow,till,
scalloped
bluff edge
m-stable
vegetated n-till and o-failing p-till, filled
lacustrine here, slump concrete,
soils at slides earth, bricks,
very top, debris, some
some sand and unobservable
gravel, spring
scalloped midway up
bluff,slump, slope
slides and
flow tongues
2. TOE a-till or b-graded, c-till and d-till,slumped
s Lump concealed s lump lacustrine
(sand) sediments or
till
e-till or f-till, g-concealed h-fill,debris
slump s Lump '
i-concealed j-till k-till l-mostly fill,
some till
visible
3. BEACH | a-no beach b-greater c-5 to 10 ft. |d-less than
than 20 ft. sand and 5 ft.,sand
gravel gravel and gravel
e-15 to 20 ft.,| f-less than g-greater than [h-10 to 15 ft.,
sand and 5 ft.,sand 20 ft.,sand sand and
gravel and gravel gravel
- i-no beach j-greater than | k-20 ft.,sand 1-0 to 15 ft.,
20 ft.,sand and gravel -sand and
and gravel gravel
m-10 to 15 ft.,[{n-no beach
sand and
gravel




_ 74 T.3N.,R.23E, Sec, 32
120 Profile 3
100 ft.to 5 tt.depth
80 —_—
= A-R 0% vegetation
E B-C 5% vegetetion
™ 60 C-D 0% vegetation
~ SF=.41
40 A
slgmp scarp
20 . seep
wt slump
si,vfs C p beach
T T 1 T 1 T ) ) T T T T T 1
20 40 60 100 120 140 160 180 200 220 240 260 280
120 N Profile 2
100 f.t. to 5{t. deptt
80— —_—
o A-B 0% végetation \e
L : B-C 10% vegetation
w 071 ' C-D 0% vegetation
L .
T ) T T T T T T -
120 140 160 180 200 220 240 - 260 280
120 Profile . 1
100 ft.to 5 ftdepth
stratigraphy
—-—...—»
SF=.64 A-B 20% vegetation
B-C 40% vegetation.
C-E 0% vegetation
odified slump blk’ocks g
beach . ‘ ‘
T T ] T T T 1 T .
100. 120 140 160 180 200 220 240 260 280

FEET -
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T.3N.,R.23E.,Sec.28/29

SAFETY FACTOR

A~less than 1.00
B-1.00 to 1.25 '
C-greater than 1.25

CONFIDENCE LEVEL

A~boreholes (high-
confidence)

B-near boreholes
stratigraphy visible

C-no stratigraphy
visible (low
confidence)



¢
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77 T.3N.,R.23E.,Sec.28/29
1. BLUFF | a-failure by b-bluff c-serious slope g-artificial
slump consists of failure caused] fill;slope
recent by slump, in back of
artificial debris flow; .revetment
£ill also by the is vegetated
' erosion, " and appears
surface water | stabilized.
coming over '
top of bluff,
water issuing |-
from seep
zones in silt
and sands
above till.
Foundations
undercut and
exposed.
Scalloped
"bluff margin,
~ slump scarps
at top of
bluff.,
2. TOE -a-natural toe b-toe material |c-dolomite d-natural toe
: material is consists bloeks material is
till, mostly of (revetment), clayey till,
covered in artificial with till till covered
‘most places fill and behind in many places
by slump or debris dumped by slag (at
artificial over top of northern end),
fill debris, bluff (broken broken concrete,
concrete,slag, dolomite blocks
iron,bicycles, and various
kitchen sinks) types of debris
e-dolomite f-sheet-steel
blocks piling -
(revetment) (bulkhead)
a-0 to 5 ft., | b-5 to 10 ft., lec-no beach -0 to 8 ft.,

3. BEACH

cobbles and
pebbles

pebbles and
cobbles

gravel,broken
concrete, stone,
wood, junk

e-5 to 10 ft.,
beach is
gravel,slag,
bricks, junk
and iron

f-no beach
less than
5 ft.,slag,
pebbles,
junk




78 T.3N.,R.23E.,Sec.28
120 Profile 3
100~ ft.to 5 ft.depti
80 —_—
= A-B 10% vegetation
w BE-C 10% vegetation
ELJ 60— i C-D 15% vegetation
SF=.56 D-E 0% vegetation
‘ c.__A slump ‘scarp °
40 s/st >
c K] . .
s1 slump, flow slides
20 wt ) )
D E .
T 1 T T T 1 T 1 1
20 40 60 80 100 120 140 220 240 260 280
120 Profile 2
100 ft. to5ft. dep!f
80 ——
- A-B 0% vegetation
w B-C 5% vegetation
] 60 ' C-D 5% vegetation
W o D-E 0% vegetation
A
40 c/
s/si . b
c PpsasyerPins lahat afeast
20 : SF=.54
wt
E
T T T T T T T T — T 1
20 40 60 80 100 120 140 220 240 © 260 280
120 _ Profile 1
stratigraphy
100 fill ft.to 5 ft.deptr
c -
si
80— s-seeps —_—ee
= _, :i A-R 0% vegetation
L &0 wt B-C 5% vegetation
w 7 .C-D 0% vegetation
L. A /SF=.7O D-E 0% vegetation
40 === lump”scarp
20 slump flow

c D E no beach

T R 1 | |
20 40 60 80 100 120 140

T T T =
220 240 260 280
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79 T.AN.,R. 23k, ,5ec. By 5
120 - Profile
100 ft.to 5 ft.depth
80— —_—T
60—
40-1
20—
1 - 1 | 1 | | 0 | 1 1 R T 1 ]
20 40 60 80 100 120 140 160 180 200 220 240 260 280
120 ) Profile
100~ ft. to5ft.depth
80— —_—
60—
40—
20
| T T T T Y T T T T T 1
20 40 60 80 100 120 140 160 180 200 220 240 260 280
120 Profile &
100 ft.to 5 ft.depth
80— —_——
A-B 0% vegetation
60 B-C 10% vegetation
B ; C-D 60% vegetation
S$F=.63 ; D-E 0% vegetation
40— slu"mp scarp-seep zone

slump+flow
o dolomite block revetment
T 7 U T T T — —T T — T
' 20 60 80 00 120 140 160 180 - 200 220 240 260 280

FEET
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